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Abstract 
It is an inevitable choice for China to change patterns of economic development, speed up industrial restructuring and 
develop low-carbon economy vigorously  in win-win economic development and environmental protection. Based on 
the relevant time series data of 1996-2009, we establish a linear regression model about how adjustment of industrial 
structure impacts the carbon dioxide emissions. The empirical result shows that the type of industrial structure 
directly determine carbon dioxide emissions; the second industry is positively related to carbon emissions; whereas 
the development of tertiary industry reduces carbon emissions. Therefore, to develop low carbon economy, we must 
change the economic development mode, speed up industrial restructuring, vigorously promote the tertiary industry. 
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1. Introduction 
The Fifth Plenum of the 17th Central Committee of the Communist Party of China sa id clearly that 
faced with increasingly enhanced resource and environmental constraints, we must enhance  the sense of 
crisis and establish a green, low-carbon development concept; focus on energy conservation and improve 
the incentive and restraint mechanisms ; accelerate the construction of resource-saving and environment-
friendly production methods and consumption patterns, and enhance sustainable development. There has 
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long been trend of miniaturizat ion focused on China's economic development , which is not conducive to 
the development of low-carbon economy. In 1995 the proportion of heavy industry was 52.7%  and rose to 
71.1% in 2008. Heavy economic structure in our country improves our resource and energy consumption, 
and energy consumption increases from 13.86 million tons of standard coal in 2000 to 3.066 b illion tons 
of standard coal in 2009, an average annual growth rate of 12.1%, making energy resources tenser. It also 
caused serious environmental pollution. Carbon dioxide emissions in China in 2007 have surpassed the 
United States of 56.2 million tons, up to 59.6 million tons, ranking first in the world . ThereforeˈIt is an 
inevitable choice for us to develop a low-carbon economy based on the development of low pollution, 
low consumption and low emissions , to achieve the win-win  economic development and environmental 
protection in China, which relates to the possibility of China leading the world in the coming decades. 
2. Literature Review 
Based on the consideration of climate changing and energy security, the  concept of low-carbon 
economy came into being. And then, there has been emerging lots of researches on the low-carbon 
economy, since the British Government put forward the concept for the first time in 2003. Most foreign 
scholars did some researches from three aspects —low-carbon economy and economic growth, carbon 
taxes and carbon trading and low-carbon economy development in  different countries. For instance, Ugur 
Soytas et al used VAR model to study the causal relationships among the energy consumption of U.S., 
Gross Domestic Product( GDP ) and carbon emissions, found out Granger cause of carbon emissions is 
not economic growth, but energy consumption[1]; Japanese researchers found that the energy tax and 
carbon tax can make pro jected carbon emissions down to target levels;  D. Johnston, R. Lowe and M. Bell 
studied the technical feasibility of the UK significantly reducing carbon dioxide emissions on the housing 
and show that under current technology, to the middle o f this century , reducing 80% may be realized 
compared with 1990[2].On the basis of the relat ive data of Brazil, Marcelo Arbex and Fernando S. 
Perobelli analyzed the relationship between energy consumption and economic growth[3].Recently, there 
are some domestic scholars’ research in this area, but mostly qualitative analysis. Of course, there are 
some scholars to do some analysis from low-carbon economy and industrial restructuring (Ranqi Liu, 
Chen Chun). However, there is little research on the relationship among low-carbon economy, industrial 
structure and Changes in Chinese development mode. On the above analysis, we select the relevant data 
of 1996-2009, and analyze the relat ionship between different industries and carbon dioxide emissions. 
The result shows that the type of industrial structure directly determine carbon dioxide emissions ; the 
second industry positively related to carbon emissions ; whereas the development of tertiary industry is 
conductive to reduce carbon emissions. 
3. Model Construction and Empirical Analysis  
3.1. Model Construction 
Low-carbon economy is an economic model based on low consumption, low pollution and low 
emission, to create a new energy structure and reduce energy consumption and pollutant emissions with 
the core of energy technology innovation and system innovation . While energy issues are related to low-
carbon economy. We may examine how the industrial structure influences energy consumption , but this 
can not explain the reduction of energy consumption is equivalent to reducing carbon dioxide emissions. 
So carbon dioxide emissions are used to measure the level of low-carbon economy development in this 
article. To make the results more convincing, we select the amount of carbon dioxide emissions per unit 
of output, namely the ratio of the carbon dioxide emissions and GDP , as a index of measuring the level 
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of low-carbon economic development. The s maller the value is, the less the carbon dioxide emissions per 
unit of output are, the more the economic model tends to a low carbon economy. 
Industry structure, an important part of the structure of a country's economy, refers to the industry 
accounted for the proportion of all industries. The output value as indicators, a measure of one of the 
indicators of industrial structure, main ly reflects the economic structure. Therefore, in  this paper, 
industrial structure is examined by the proportion of the industrial output value to GDP . Changes in the 
proportion of the industrial structure caused by changing a country's development mode, restructuring 
industrial, will result in different carbon dioxide emissions. Detailed analysis is as follows in Figure1: 
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Figure. 1, Units of carbon dioxide emissions of the three industries; Data sources: "China Statistical Yearbook 2010"; 
Note: Emissions of carbon dioxide emissions is calculated by one ton of standard coal to 2.7 tons of carbon emissions, carbon 
emissions per unit of GDP=carbon dioxide emissions of each industries/each industrial output value. 
As can be seen from Figure 1: China's primary, second and tertiary industries have different carbon 
emissions; the primary industry has the least carbon emissions, the second, the most. The overall trend of 
carbon emissions is falling in second and tertiary industries, and the trend is clearly down; carbon 
emissions of the primary industry are relat ively stable. The specific impact brought by changes in the 
proportion of three industries, on carbon dioxide emissions, can not read from Figure 1. Hence, we need a   
model of the empirical analysis. A time series linear regression model is established as follows  
      2 2 3( / ) / / /t tt t tCO GDP PIP GDP SIP GDP TIP GDPD E E E P                                     (1)   
14,3,2,1  t  
The output value of the first, second and tertiary industries are respectively for PIP , SIP , TIP . The 
proportion of primary industry, second industry , tertiary  industry are expressed as /PIP GDP , 
/SIP GDP  and /TIP GDP . 2 /CO GDP  says carbon dioxide emissions of producing one million yuan. 
3.2. Data sources 
The data of proportion of the primary, second and tertiary industry and total energy consumption is 
directly  from " China Statistical Yearbook 2010".Total energy consumption uses the data of standard coal 
and GDP  calculated by the base period of 1978, excluding the price factor, is the real GDP , making data 
comparable. The energy consumption needs estimating because there are not any data on carbon dioxide 
emissions. Because of different quality of energy, carbon dioxide emissions in units of standard coal are 
different. In this paper, one ton of standard coal discharges 2.7 tons of carbon dioxide. 
3.3. Empirical analysis 
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Select carbon emissions in 1996-2009 and the relative time -series data of industrial structure, and use 
Eviews6.0 software, double logarithmic model and ord inary least squares to estimate model (1). As is not 
significant, so the model is without the intercept. Regression results are as follows: 
2( ) 0.261* ( ) 1.191* ( ) 0.718* ( )Ln CO GDP Ln PIP GDP Ln SIP GDP Ln TIP GDP                    (2)  
(3.802836)           (6.223501)            (-4.318962) 
2R = 0.895  Adjusted 2R = 0.8759    DW =1.3336    F  = 23.533 
Note: t  statistics is in brackets. 
Estimates show that R2 and adjusted 2R are 0.895, 0.8759, model fitting the data level well; changes in 
the proportion of three industries in a large extent exp lains the changes in carbon emissions. F =23.5  ˚
0.05(3,14), it says a significant linear relationship in this model, and all parameter estimates have passed 
the test, that is to say ,model estimation results are ideal.  DW  value is 1.333634, indicating that there is 
no term serial correlation of random error. 
In regression results, Independent variable coefficients state the flexib ility––the rate of changes in 
emissions of carbon dioxide to that of changes in an industry structure. When industrial structure changes 
1%, how carbon dioxide emissions change. As can be seen from the above estimat ions, the estimated 
coefficients of the independent variables vary greatly; the estimated coefficients of the first and secondary 
industry are positive, while the tert iary  industry negative. The positive one is to say that the develo pment 
of an industry will increase carbon dioxide emissions, and the negative to reduce carbon dioxide 
emissions. The estimated coefficient of the secondary industry is 1.1910, higher than the estimated value 
of primary industry 0.2610, that is to say, development of secondary industry plays a more significant role 
in promoting carbon emissions positively. When the proportion of the secondary industry increases by 1%, 
carbon dioxide emissions will increase by  1.19%. Estimated coefficient of the tert iary industry was -
0.7180, the two changing reversely. When the proportion of tertiary industry increases by  1%, carbon 
emissions will reduce by 0.72%.Obviously, development of the first and second industry will increase the 
carbon dioxide emissions, especially the second industry, but the development of tertiary industry can 
reduce carbon emissions, which will contribute to achieve a low carbon economy. 
4. Conclusions and Policy Recommendations  
On the basis of 1996-2009 time series data, establishing linear regres sion mode about the industrial 
structure and carbon dioxide emissions to study empirically the relationship between the two, we come to 
the following conclusions and policy recommendations by OLS estimation: 
4.1. Basic conclusions 
4.1.1. Changes in the proportion of the three industries have significant imp act on carbon dioxide 
emissions 
The development of three industries significantly affects the carbon emissions, with obvious 
differences. Development of the secondary industry has the greatest influence on carbon emissions, 
followed by the tertiary industry, and the first industry has the least impact. Therefore, the type of the 
industrial structure directly determines carbon dioxide emissions, and Changes in China's development 
mode and industrial restructuring will largely affect the low-carbon economy. 
4.1.2. The second industry is positively related to carbon emissions, but the third in dustry reduces carbon 
emissions 
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As the second industry, especially iron and steel, coal, oil, and other traditional pillar industries with 
"carbon" features develops, carbon dioxide emissions will increase sharply ,which will affect the low-
carbon economy. And the tertiary industry and carbon emissions have a negative correlation; the 
development of tertiary  industry is conducive to reducing carbon dioxide emissions, in part icular the 
development of modern service industry, reducing over-reliance on the industrial growth in national 
economic development, finally conducive to the development of low-carbon economy. 
 4.2 Policy recommendations 
4.2.1. Accelerate the transformation of economic development mode, and create a new situation of 
scientific development. 
Adhere to the strategic adjustment of economic structure as the main d irection of transformation of 
economic development. Strengthen the position of agriculture as the foundation, enhance the core 
competitiveness of the manufacturing sector, develop the strategic and emerg ing industries, speed up the 
development of services, and promote economic growth to be driven jointly by primary, secondary and 
tertiary industry. Industrial structure should be optimized and upgraded, forming modern industrial 
system with structural optimizat ion, advanced technology, clearness and safety, high added value and 
creating jobs strongly, to enhance the core competitiveness of industries. 
4.2.2 .Promote transition of the high-carbon industry actively, from high energy to low power, and 
develop the tertiary industry vigorously. 
Improve energy efficiency in energy convers ion of heavy and chemical industries; reduce its energy 
consumption per unit output value, and promote changing high -energy and high-pollution industries into 
resource-conservation and ecological and environmental protection industries. Develop new low-carbon 
industries and clean and renewable energy actively , gradually establishing a low-carbon energy system, 
low-carbon technology system and low-carbon structure, to promote transition of economic development 
from the traditional mode to a low carbon economy. 
We should regard the third industry as a breakthrough in the development of low-carbon economy, 
supporting development of services in key areas, weak links and the new industries. To promote the 
optimization and upgrading of service industry structure, development of services should be accelerated. 
Take great efforts to develop producer and life service and advance tourism positively. Develop new 
areas of service and formats, cultivate new hot spots, and promote large scale, brand and network 
management. Last but not the least, advance the formation of the industrial structure focusing on serving 
the economy in mega-cities. 
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